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The Navigation Ancillary Information Facility (NAIF), acling under the
dirccetions of NASA's Office of Space Science, has built a data systom - called
SPICK- - Lo assisl scientists in planning and interpreting scientific
obscervations from space borne instruments. The principal objective of this
information system is that it will contain the geometric and much other
ancillary information nceded Lo reccover the full value of science instyument
data, and that it will facilitate correlation of individual instrument data
sets with data from other dnstruments on the same oy other spacccraft.

Thepr imary SPICE data sels, cal Jed Ykernel s, contain- in a practical
sense- the fundamental set of anci ) lary information] of potent i a] interest to
scientists. SPICK kerncl S are composed of | nformat i on whi ¢h has heen
st 1 uctur ed anti formatt ed, without loss of infoimati on, for casy access and
cor rect USe by the science communit Y. Ker nel S ar ¢ pr oduced by the most
know) edgceabl e sour ces of such information, usually locat ed at a mission
operati ons center . They must. i neld ude or be accompani ed by metl adat a- - consi stent
W t-h flight project data system standar ds- - thal provide pedigree and other
descript ive information necded by prospect ive users.

SPICE kernel f i 1 ¢ content s ar e summa 10 zed beld ow

S Spacecrafl cphemeris, or morce generally, location of an observer,
given as a function of timc.

3 Planet, salellite, cometl, or astcroid ephemerides, o1 wole
generally, Jocation of a target, given as a function of tiwme.

The P kernel also logically includes certain physical, dynamical and
cartographic constants for target bodies, such as size and shapo
specifications, and oricntation of the spin axis and primc meridian.

1 Instrunient description kernel, containing descriptive and
operational data peculiar Lo a particular scientific instrument, such
as mounting alignment, internal timing 1elative to the spacecraft
clock, and {icld-of-view modael paramclers.

c Pointing kernel, containing a transformation traditionally called
the C-matrix which essentially yields time- tagged pointing
(orientation) angles for a spacccraft structure upon which scicnce
instruments arce nounted.

¥ Evenls kerneld, the principal contents of which arc derived fron
the integrated scquence of cvents used Lo produce actual spacecraft
commands.

Sceveral miscellancous kernel files--spacecraft clock and leapseconds- -
arc also part of SPIChK; these are usced in converting tine tags between various
time measurement systoms.

The SPICKE system includes portable FORTRAN subroulines nceded to rcad
the kernel files and calculate most common observalion geometry paramcters.
Users integrate thesc SPICK “Toolkit” subroulines into their own application
programs to compute observaltion gcometry paramcters and related information
where and as ncoeded.
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NAlF has designed the kernel file and software Toolkit architectures
with portability and multimission application as principal goals. In addition,
because extensive softwarce documentation and examples are provided with the
Toolkit, with a recasonable lecarning e¢ffort the software can be confidently
usced by the full spectrum of the NASA- supported space sciences community.

A flight project's mission operations center will concentrate on
producing, cataloging and distributing complete and accurate kernels on a
Ltimely basis. Kernel updates will be made promptly if/as improved data sources
become available.

Uscrsmay order those ker nel s of  interes - - usingthesc at. their home
sites Lo conpute needed geomelri ¢ and rel at ed anci 1l ary i nf or malion. Usc: s may
updat ¢ some kernels and produce their own ver sions of other kernels to support
thed 1 own analyses OF to provide t hei 1 col leagues With any dupr ovements in
ancillary information resulting from theix work.

kach f 1 ight project wil 1 del iver copies of al 1 SPICE kernels and Tool kit.
sof t war ¢ to Lhe approprial ¢ permwanent archive faci 1 ity, assur ing ready
avail ability of this data for future usecrs. Usci-produced kernels may also be
similarly archived.

B cc ause ephenerides for nost  solar system tar get bodies are gencrally
avail able, SPICK IS freq uent ly used for planning observat ions. 1In this casc
the observer could be a terrestr i al telescope, a user-provided instrument
location or a “predi cl » spacecraft cphemer i S producedby NAlEF or a mi ssion

design organiz ation. In some cases “predict “ versions of other SP1 CH kerncls
ar ¢ al so made to help simulate a full data processing system. With this
flexibility scient ist s may usc SPICE throughout the experiment lifecycle - - from

mssion plan anning to detailed obser vat jon design to instrume - data anal ysi s
and fin ally t 0 correlation of result S with those f 1om other sources.

The core sel of SPICE components is complete. Ext ension and adaptat ion
0 { he corcsystemto en compass br cader funcltionalit y and to meetl specific
nceds of new projects wWill be an ongoing cendeavor . This work will include
provision of some broadly useful application prograns ant] devel opment of
additional kerne 1 types .

TheSPICE system is © r soonwil 1 be used on numerous internal ions] space
missions in the planctary, astrophysics, spa ce physics and earth science
discipl ines. Scientists in many countries may be counted as SPICE customers.

In addit jon to providing SPICE technology to NASA anti intcrnational
space M SSions the NAIFGroupscrvesastheancillaryDataNode of NASA's
Planctar y Data System. in this role NAlF provides a permancent a~. chive and
distribution and consultation functions for planctary project ancillary dat a
sel S .

SPICE f iles and NAlF Tool kit softwa remay bercquestedbycontactingthe
NAlF group |l ocated in the Navigation Systems Scction of Caltech's Jet
Prop ulsion lLaboratory in Pasadena California. Orders arc filled as i1csou 1¢es
permil and priority is given Lo scientists doing data analysis directly
supported by NASA's Office ofSpace Science.
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